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Who are you listening to?

e Research Associate for
Penn State Extension

— Bioenergy
— Energy Efficiency

e Ph.D. Agricultural and
Biological Engineering

* Professional Engineer

Penn State Extension



4 “Acts”:

e Lighting Systems and their Design
e Lighting Impacts on Plants and Animals

* Dealing With Existing Facilities
e The Joy of Standards

But first, a commercial or two...

Penn State Extension
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ASAE EP344.4 JAN2014
Lighting Systems for Agricultural Facilities

American Society of
Agricultural and Biological Engineers
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Act 1: Lighting Systems and Their
Design

But, soft! what light through yonder window breaks? It is the
east, and Juliet is the sun

- William Shakespeare

Penn State Extension



Lighting terminology

 Lumen = the rate of light emitted by one candle that
falls on one square meter (foot) of surface located one
meter (foot) from the candle.
* llluminance - light level reaching a surface
— FC = foot candle = lumen per square foot
— Lux = lumen per square meter

o Coefficient of utilization = percent of lumen output
that reaches the work plane

 Work plane = location where “visual work” is done
and illuminance level measured

e Color rendering index (CRI) = the ability of the light to
show colort with incandescent being 100. Lower
values indicate poorer color rendering

Penn State Extension



Light Sources (“Lamps”)

Incandescent 12-20 100 750-2000
Halogen 18-25 100 2000-3000
Fluorescent, T12 60-71 60-80 12,000-20,000
Fluorescent, T8 84-94 78-86 15,000-20,000
Avgiesaer; 50-79 82 10,000-20,000
compact

White LED 50-100 65-85 25,000-75,000
el e, 82-90 65-75 12,000-20,000
standard

Wiz, R, puse 92-106 65-70 15,000-30,000
start

Al [Freszyie 95-125 20 24,000

Sodium

Penn State Extension



Fixtures (“Luminaires”)

Penn State Extension
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High Efficiency Lighting Systems?

“— :Eo?\
eLamp Efficacy / /

(Im/w)
eLuminaire
Optical
Efficiency
eOptical
Distribution of
light
eReflected
component

i
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High Efficiency Lighting Systems?
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eLamp Efficacy 15 \

(Im/w)
eLuminaire
Optical
Efficiency

eOptical
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The Design Process @

1. Establish target performance g
— Average illuminance
— Allowable uniformity
— Color rendering
— Glare

— Operating conditions
— Switching/control requirements

Penn State Extension



q Visual Interior Tool™ <AcuityBrands.

The Design Process

2. Select Lamps and Lumir

3. Calculate number and layout

— Zonal Cavity method
— Point Calculations

Room Dimensions

Length [
width [¥]

Room Reflectances

1aires

American Electric Lighting

[ & 1-ACPO7S76

Suspension Length

H

<J
g g 8

i
3
&

— Computer Simulation — flux transfer and ray

tracing

4. Lay out electrical distribution and controls

Penn State Extension
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Intensive lighting areas

e Milking parlor, Equipment washing area,
Equipment maintenance, Maternity and
veterinary care areas

e Seeding and Transplanting, Growth Rooms,
Lighting for Photosynthesis

Penn State Extension



Moderate and low lighting areas

e Moderate

— Holding pens, Feeding areas, Animal sorting and
observation areas, General cleanup and repair

* Low lighting areas
— Stalls, Walkways, Equipment Storage

— Refrigerated Storage,
Lighting for photoperiod
control

Penn State Extension



Lighting levels for various areas

e Check ASABE EP344.4 — Lighting Systems for
Agricultural Facilities for specific
recommended illuminance levels for

— Dairy Production

— Feed Yards
ASAE EP344.4 JAN2014
— Swine Production |Lighting Systems for Agricultural Facilities

— Poultry
— Equine

American Society of
Agricultural and Biological Engineers

Penn State Extension

— Greenhouse




% Light Output

Design Light Level = Initial Light
Level * Light Loss Factor
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Luminaire
Environment

° (lDry”
° (lDa m p”
° (lWetH

e Also dust, corrosive
vVapors

e “IP” (ingress protection)
ratings internationally

Penn State Extension




Wiring for Agricultural Lighting

e “All work areas should be equipped with light
switches at each principle entrance.”

e |nstall switches on the latch side of the
entrance, or the right side when entering (if
no door).

e Mount switches 1.2m (48”) above the floor,

or up to 1.8m (72”) in buildings housing
livestock

Agricultural Wiring Handbook, 15t ed.

Penn State Extension



Wiring for Agricultural Lighting

e “Luminaires shall be designed to minimize the
entrance of dust, moisture, and corrosive
material.”

e “Luminaires exposed to physical damage shall
be protected by a suitable guard.”

e “Luminaires exposed to water from
condensation, building cleansing water, or
solution shall be watertight.”

NEC Article 547 — Agricultural Buildings

Penn State Extension



Act 2: Animal and Plant Responses
to Lighting

Truly the light is sweet, and
a pleasant thing it is for the
eyes to behold the sun

- Ecclesiastes 11:7

Penn State Extension



Human Responses - Visibility

* |lluminance

[EEN

e Contrast -

o
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o
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e Glare | .
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Other Human Responses
* Physiological responses

— Seasonal Affective Disorder (SAD)
* Psychological responses

— Can convey impressions of spaciousness,
relaxation, attention, privacy, etc.

Penn State Extension



Animal Responses - Visibility
e Similar wavelength-specific sensitivity
e Acuity (sharpness of vision) can vary widely

Penn State Extension



Animal Responses - Behavior

* High illuminance —increased feed rates

e Low illuminance — reduced aggressive
oehavior

Penn State Extension



Animal Responses - Reproductive

 “Long day lighting” during winter can
enhance milk production in dairy cows (150
lux, 16-18 hrs d!)

e Similar impacts with swine, horses, etc.

Penn State Extension



Plant responses - Photosynthesis

0.9 ;
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Wavelength (nm)

Lux = lumens m™2
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Plant Responses Photoperiodism

 Phytochrome-mediated effect
e Daylength/night length
— Control of flowering

 Red:Far Red Ratio
— Impacts internode length - stretching

Penn State Extension



Plant Responses — Other
Morphogenic Effects

g

* Blue light response &t
— Stomatal control
— Plant form

Penn State Extension
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o | Efficiency is doing things right;
L") effectiveness is doing the right things.

. . - Peter F. Drucker
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Types of light sources

Incandescent 12-20 100 750-2000
Halogen 18-25 100 2000-3000
Fluorescent, T12 60-71 60-80 12,000-20,000
Fluorescent, T8 84-94 78-86 15,000-20,000
Avgiesaer; 50-79 82 10,000-20,000
compact

White LED 50-100 65-85 25,000-75,000
el e, 82-90 65-75 12,000-20,000
standard

Wiz, R, puse 92-106 65-70 15,000-30,000
start

Al [Freszyie 95-125 20 24,000

Sodium

Penn State Extension



Lighting suggestions
e Switch from Incandescent to compact
fluorescent or LED

— Simple, low cost measure

— Need to consider how to keep the light sources
clean

e Switch from T12 fluorescentto T8 or T5
fluorescent

— Good for office and other interior spaces
— Efficient and good color rendering

Penn State Extension



Lighting suggestions

e Switch from incandescent or fluorescent to
Metal Halide

— Good for free stall barns, greenhouses
— Need high mounting height

— Good color rendering

— Pulse start extends life

e Switch from Mercury Vapor or Metal Halide
to High Pressure Sodium

— Very efficient
— Low color rendering (yellow light)

Penn State Extension



SPECIFICATION FEATURES

Construction

HOUSING: Heavy-duty, formed
steel housing with an open air
ballast for cooler operation is
finished in a white polyester
powder coat.

Electrical

BALLAST: High power factor ballast
with class H insulation. Minimum
starting temperature is -40°C

(-40°F) for HPS and -30°C (-20°F) for
MH. SOCKET: Mogul-base
porcelain socket standard for HPS.

PHOTOMETRICS

For Metal Halide, protected socket
standard, for use with "0" (Open)
rated protected Metal Halide lamps
only.

Optical

SEALED OPTICS: Enclosed and
gasketed optics seal out dirt and
other contaminants. REFLECTOR:
Computer designed, faceted
reflector provides maximum
photometric performance. HANDS-
FREE RELAMPING: Trunk latches
secure the reflector to the housing,

allowing toolless entry, while
internal hangers hold
reflector/refractor for hands-free
relamping. LENS: 100% virgin UV
stabilized acrylic refractor.

Mounting

Easy slide-on die-cast aluminum
mounting box with tapped opening
for 3/4" conduit.

EP

Luminaire
Efficiency

ENTERPRISE 22

70 - 450W

High Pressure Sodium
Pulse Start Metal Halide
Metal Halide

Coefficients Of Utilization

Candlepower

CP/1000
HPEP-R22-250-MT-Q
250-Watt HPS
27.500-Lumen Clear Lamp

Effective floor cavity reflectance 20% Degree CP

rc 80% 70% 50% 30% 0 4793

w 70 50 30 10 70 50 30 10 50 30 10 50 30 10 5 4751

RCR 10 4535

1 75 72 69 67 73 70 68 G5 67 65 63 G4 63 &1 15 4658

2 69 64 59 b5 67 62 58 b5 60 56 53 57 54 52 20 4687

3 63 56 51 46 61 55 50 46 53 48 45 51 47 44 25 4800

4 58 50 44 40 56 49 43 39 47 42 39 45 41 38 30 5139

5 53 44 38 34 51 43 38 33 42 37 33 40 36 32 35 5584

6 48 39 33 29 47 38 33 A& 37 32 28 36 31 28 40 5787

7 44 35 28 24 43 34 28 \___ 33 27 22 32 27 23 45 5517

8 40 31 25 21 33 30 Y D 29 24 2 28 24 20 50 4862

9 37 28 22 18 36 271 J /J 26 21 17 25 21 17 55 3840

10 34 25 19 15 33 2/ / 23 18 15 23 18 15 60 2763

- \/ 65 1966

Spacing Criterion 1.7 70 1388
Zone Y%lLamp Zone %l a 75 989
0-30 14.6 0-90 67.9Y 80 700
0-40 27.3 90-180 1.3\ 85 454
0-60 55.1 Total 69.2 a0 281

Penn State Extension




maintenance

e Clean reflectors at least 2x per year

e Clean reflective surfaces (walls and ceilings)
monthly

e [nspect sockets and reflectors

 Replace lamps before they actually burn out
— Light output will decrease over time

— Example: Incandescent will produce 89% of
original lumen at 70% of normal life

— Need to use a light meter to measure output

Penn State Extension
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Controls
* Occupancy sen i
e Bi-level switchin
e Daylighting

Penn State Extension
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Economics of Energy Efficient
Lighting

* Energy Savings should offset installation costs
e Hrs/yr of operation a key consideration

Sinstall

P(yrs) =
hpy * (W, — W
1000

new) % S/kWh

Note: USDA NRCS and RD programs are available to help with installation costs on retrofits

Penn State Extension



Final Thoughts

e Lighting is not the biggest energy draw on the
farm

 but improvements are often economical —a
relatively easy upgrade

 The building structure and use of the area will
determine the most suitable type of lighting

Selected content originally prepared by Dr. S. Dihn, Penn State Extension

Penn State Extension



Act 4: Lighting Standards

Barbarism is the absence of standards to
which appeal can be made.

- Jose Ortega y Gasset

Penn State Extension



Act 4: Lighting Standards

Barbarism is the absence of standards to
which appeal can be made.

- Jose Ortega y Gasset

That Ultimate Truth is declared as the
illuminator of all that illuminates ...

- Bhagavad-Gita

49



P All the world’s a stage, ...

S & National Energy Technology
| ’ Development Team (‘10-today)
» Practice Standards
" Training
» Tools + Documents
= (onservation Innovation
Grants
Oregon Dept. of Energy (‘89-10)
Honeywell (‘84-'89)
Energy Brokers ('82-'84)
C.E.M., Assoc. of Energy Engineers

A a BSME, Oregon State Univ. (‘78-'83)
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Kip Pheil
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Presenter
Presentation Notes
Pheil = “file”


e Series Overview

{_39'_1‘_4____EEE!E}'_‘!‘:"EPFJ_E_"? _____________________________________________ .

May 22  Lighting Systems: Analysis, Performance, and Energy Conservation Opportunities
Jul 24 Energy Analysis: Who, What, When, Where, Why, and How?

Sep 18 Energy Upgrades: Steps to Implement Energy Conservation Opportunities

Mov 20  Poultry Operations: Broiler and Layer Energy Conservation Opportunities

Key NRCS Energy Practices:

* Connect NRCS Practice Standards to ASABE S612
» Farmstead Energy Improvement (374)
* Building Envelope System Improvement (672)
= Lighting System Improvement (670)
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Presenter
Presentation Notes
The first webinar covers links between S612 & NRCS Practice Standards for Energy more fully than this webinar.

It may be a good refresher or to provide additional background.

Link at the end of this presentation.


~— Act4 - cast of players

Performing On-Farm Energy Audits
ANSI/ASABE S612 (Jul 20009)

Lighting Systems for Agricultural Facilities
ASAE EP344.4 (Jan 2014)

Lighting System Improvement
CPS 670 (Apr 2013)


Presenter
Presentation Notes
This is mostly the subject of Act 4 today –

How these documents interact.

Note that:

NRCS & ASABE entry to farm energy as a priority issue is relatively recent.

Energy has always been a corollary element of NRCS & ASABE concerns.

A work-in-process.



 Acté—castorplayers

Performing On-Farm Energy Audits
ANSI/ASABE S612 (Jul 20009)

Lighting Systems for Agricultural Facilities
ASAE EP344.4 (Jan 2014)
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Lighting System Improvement
CPS 670 (Apr 2013)

_________________________________________________________________________
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-~ Lighting System ...
nrcs conservation prac = j

Conservation Practices

Alphabetical Index

A-C, D-F, G-I, K-M, N-P, Q-R, 5-T, U-Z

Info.

Standard Sheet/ Job Sheet/ National
. . MNetwork
CﬂﬂSEI’UEtI_ﬂﬂ Practice . CPPE Implement. Statement Effects
Name (Units) (Code) Practice of Work Diagram
(Date Issued) Template
PDF Word . Require.
Overview
%
-—y
R R R v s T e
Lighting System Improvement I{ PDE DaC : I{ PDE \I |{ DOC \: |{ P'DF\I
(670) (4/13) I I 1 1 ;1
| S _’ | S V3 | S 2 S s

NRCS website
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Presentation Notes
End of this slide deck includes a variety of “Appendices” items

First is more detail on how to find this website.

Note lack of:

Info Sheet / Practice Overview
(see Net Effects Diagram)

Job Sheet / Implementation Reqt’s
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- Lighting System ...

Conservation Practices

Alphabetical Index

A-C, D-F, G-I, K-M, N-P, Q-R, 5-T, U-Z

Info.
Standard Sheet/ Job Sheet/ Nati |
ationa
. . Network
Conservation Practice K “\  cPPE Implement Statement . .
Name (Units) (Code) | Practice | " of Work Diagram
(Date Issued) I ' Template
PDF  Word | _— Require.
\ U'JEF'JIEW}
\- ----- -

-—7
S~—7
7

Lighting System Improvement
(670) (4/13)
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Before we dig into the Standard

a quick look at the Net Effects Diagram …

Appendix:

CPPE
SOW




LIGHTING SYSTEM IMPROVEMENT

PRACTICE INTRODUCTION

USDA, Natural Resources Conservation Service—Practice Code 670

Sopstem
Syrbem Lusmrineowss Waekly H
Input Watts | Efficacy, |[Lamp life] Hours of Huoaars of
per lrens per | @ 10-12 | Operation: |Operation/15 | kWhin 15 |c
Lurminaire vantt hr starts | Annaual kYWh ¥T3 yIrs
40
ag -] 30,000 121 1,200 1,610
BB aE 30,000 183 31,200 3,746
50.5 ] 50,000 420 31,200 6,302
k]
3

LIGHTING SYSTEM IMPROVEMENT

Lighting System Improvement is applied as part
of a conservation management system to reduce

fixtures must be non-corrosive and w
resistant to protect lamps. When auto
controls are used. they must meet the
purpose. be compatible with the light



~ Network Effects Diagram (Pg eeeeeeeee

LIGHTING SYSTEM IMPROVEMENT

Syatenm

Lusmrineowss Waekly H
Efficacy, |Lamp life] Hours of Huoaars of
lrens per | @ 10-12 | Operation: |Operation/15 | kWhin 15 |c
vantt hr starts | Annaual kYWh ¥T3 yIrs
40
-] 30,000 121 1,200 1,610
aE 30,000 183 31,200 3,746
] 50,000 420 31,200 6,302
k]

LIGHTING SYSTEM IMPROVEMENT fixtures must be non-corrosive and w

L , , resistant to protect lamps. When auto
Lighting System Improvement is applied as part

£ " ¢ custen o red controls are used. they must meet the
of a conservation management system to reduce : - -
‘ _. ag PR _ purpose. be compatible with the light

___________________________________________ ! D7
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~ Network Effects Diagram

Lighting System Improvement- 670

Lighting Assessmentin

(pg 2)

accordance with
(ASABE 5612) - Type Il

08/2012

JENEEEEEEENEE
‘II EEEEEEpEN

Lighting System

Improvement (670)

Installed automatic

control systems and
components

programmable environmental

Replaced lamps, ballasts andfor
light fixtures with energy-efficient
equipment

]

beyond scope of this webinar ...

Initial Setting: O
assessment comp
recommendations
part or all of existi
resulfing in reduce
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Presentation Notes
Net Effects is the domain of policy wonks.

It reflects the broader environmental interactions that use of this Practice may create;

absolutely significant and rendered in more comprehensible ways elsewhere.
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" Lighting System ...

Conservation Practices

Alphabetical Index

A-C, D-F, G-I, K-M, N-P, Q-R, 5-T, U-Z

Info.
Standard Sheet/
Conservation Practice CPPE
Name (Units) (Code) Practice
(Date Issued)
PDF Word .
Overview
S—7
~ D e L S s ~
E =)
Lighting System Improvement : I{ PDF DOC : lr ----- \I I{--p-;;-
(670) (4/13) il [ P!
[T TS - }-----I | S
\

Job Sheet/

Implement.

Require.

Four linked documents ...

Nati
ational Network
Statement
Effects

of Work Diagram
Template
("7 N )
: DOC 1 : PDF 1

1 1
| JE 2 Y /

39
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Presentation Notes
Standard (670) after a brief review of basic protocol to develop NRCS Conservation Practice Standards.
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\\

- Practice Structure, some Rules ..

State Adoption

Name
Definition

Purpose(s)

Condition where CPS Applies

Criteria

Consideration(s)
Plans & Specifications
Operation & Maintenance

References

Cannot modify.

State may remove, if ...;
Can add more (w/ HQ okay).

Modify as needed.

More stringent, if needed.
Can relax (w/ HQ okay).

Modify as needed.
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These components and rules are common to all NRCS Conservation Practice Standards.

Purpose can be deleted if no relevant resource concern exists in the State and is documented.

States have up to one year to adopt the national CPS. Many adopt more quickly.


= Practice Structure

Name ,

""""""" ; Cannot modify.
. Defmltlon-
fPurpose(s), State may remove, if ...;
[ ~Can add more (w/ HQ okay).
i Condition where CPS Applies ! Modlfy as needed.
| Criteria | More stringent, if needed.
. | Can relax (w/ HQ okay).
Consideration(s)

Plans & Specifications

c Modify as needed.

Operation & Maintenance

References
61
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I will highlight these components.

But first, about these State options …


~~ National Standard (670)

670 -1
NATURAL RESOURCES CONSERVATION SERVICE
CONSERVATION PRACTICE STANDARD
LIGHTING SYSTEM IMPROVEMENT
(No.)
CODE 670
DEFINITION fire protection standards as well as any local
Complete replacement or retrofitting of one or regulations.
more components of an existing agricultural Housing, wiring, mounting, and connections
lighting system. shall meet National Electrical Code:
Article 547, Agricultural Buildings (NFPA,
PURPOSE 2011).
This practice may be applied as part of a Ensure that the modified lighting system meets
V
NRCS NHCP
April 2013
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~~ State Standar

——————————

« ‘:
| PA670-1 !
CONSERVATION PRACTICE STANDARD
LIGHTING SYSTEM IMPROVEMENT
(No.)
CODE 670
(Pennsylvania April 2014 |

----------------------------------------------'

Conservation (energy or other) an IMBY event.


Presenter
Presentation Notes
Appendix:

Find a State CPS via FOTG (field office technical guide)


‘\

DEFINITION

Complete replacement or retrofitting of one or
more components of an existing agricultural

lighting system.

Recall: State cannot change the definition.
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Presentation Notes
Back to the Nat’l version.


PURPOSE

This practice may be applied as part of a
conservation management system to reduce
energy use.

[ et |

| |
. ... reduce energy use. ;

State can add a purpose, if approved by National office.
State can delete a purpose if inapplicable. 65
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Presentation Notes
Though each state or area (Pacific Islands, Caribbean Basin) has the option to remove a purpose, when adopting a Nat’l CPS, the removal must be based on a finding that the underlying resource concern does not exist for the state.




* Nat Standard (670) - extract

PURPOSE

This practice may be applied as part of a
conservation management system to reduce
energy use.

Generally, for NRCS Conservation Planning,

“reduce energy use”

presumes baseline production levels are held.

66
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-~ Nat'| Standard (

CONDITIONS WHERE PRACTICE APPLIES

This practice applies to any agricultural facility
with an existing lighting system and a
completed lighting assegsment that complies
with the guidelines for & Type 2 pn-farm
energy audit for t,h.ema}‘ql"aﬂl*ﬂfy of lighting

ASABE S612 Type 2 for Major Activity of Lighting
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2014  Energy Webinars

-------------------------------------------------—--' _____ \

Mar 20  Key NRCS Practices: Farmstead Energy, Lighting, and Building. Eﬁwlnpe l
Niay 22 | Lighting Systems- Analysis. Performance. and Energy Gansefiation Opportunities
Jul 24 Energy Analysis: Who, What, When, Where, Why, and Hnw?

Sep 18 Energy Upgrades: Steps to Implement Energy Conservation Opportunities

Mov 20  Poultry Operations: Broiler and Layer Energy Conservation Opportunities

Key NRCS Energy Practices:

* Connect NRCS Practice Standards to ASABE S612
» Farmstead Energy Improvement (374)
* Building Envelope System Improvement (672)
= Lighting System Improvement (670)
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Presentation Notes
Revisit Mar 20 webinar for more background on the interplay between S612 and the key NRCS Conservation Practices for energy.


~~ NRCS Energy Analysis per:

ANSI:’ASABE S612 JUL2009
Performlng On-farm Energy Audits

American Society of
Agricultural and Biological Englneers

269-429-0300 69
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Presentation Notes
If you viewed the March 20 webinar you might be confused about how NRCS uses S612.

Uses vary.

+-+-+-+- NOTE +-+-+-+- 

Information is derived from standard ANSI/ASABE S612 JUL2009 and is being used with permission of the American Society of Agricultural and Biological Engineers (www.asabe.org).


mailto:hq@asabe.org
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- Energy NCPS - Req’d Analysis

(374) Farmstead Energy * ASABE S612, Type 2
» Systems & Eqpt based

* aka umbrella energy on Farm Enterprise
practice standard (Table 1)
(672) Building Envelope ASABE S612, Type 2
e Heating

e Ventilation
 Air Cooling

(670) Lighting System ASABE Sé612, Type 2
 Lighting

Threshold based on system interactions (or lack of).


Presenter
Presentation Notes
These NCPS require an energy analysis derived from S612.

How S612 applies depends on the system which is targeted for an energy upgrade.

Lighting system upgrades, e.g., rarely impact energy required to operate a manure transfer pump, milk cooling system, operate a combine during harvest, and the like.

If an incandescent light is used for freeze protection in a small pump house or as a brood heater, then the “light” is actually a heating system and should be addressed using (374) with a Type 2 analysis based on the relevant farm enterprise as suggested by S612 Table 1.

Other NCPS with an energy purpose do not require a S612-based analysis.
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- Energy NCPS - Req’d Analysis

(374) Farmstead Energy * ASABE S612, Type 2
» Systems & Eqpt based

* aka umbrella energy on Farm Enterprise
practice standard (Table 1)
(672) Building Envelope ASABE S612, Type 2
e Heating

e Ventilation

 Air Cooling
(670) Lighting System ASABE Sé612, Type 2

 Lighting

NRCS Ag Energy Mngt Plan ~ (374) threshold =


Presenter
Presentation Notes
AgEMP delivered via Conservation Activity Plan (CAP) 122 and 124.

(See March 20 webinar for more details.)

How do CPS and CAP interact and differ?

Stay tuned …


-~ Series Overview

2014 Energy Webinars I YN =],
Mar 20 Key NRCS Practices: Farmstead Energy, Lighting, and Euildiﬁ'g Ervelope

May 22  Lighting Systems: Analysis, Performance, and Energy Conservation Opportunities

Sep 18 Energy Upgrades: Steps to Implement Energy Conservation Opportunities
Mov 20  Poultry Operations: Broiler and Layer Energy Conservation Opportunities

Key NRCS Energy Practices:

= Connect NRCS Practice Standards to ASABE S612

» Farmstead Energy Improvement (374)
* Building Envelope System Improvement (672)
= Lighting System Improvement (670)
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Tune in for Jul 24 webinar for more on the S612 and NRCS energy analysis provided by the Agricultural Energy Management Plan.


= Practice Structure

Name :
""""""" r Cannot modify.
. Defmltlon-
fPurpose(s), State may remove, if ...;
. ~Can add more (w/ HQ okay).
I,EL_CQn.d.ltlQ.n_where CPS Applies ! Modlfy as needed.
i | Criteria | i More stringent, if needed.
S— Can relax (w/ HQ okay).
Consideration(s)

Plans & Specifications
, : , Modify as needed.
Operation & Maintenance

References
73
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So we looked quickly at the:

Definition
Purpose
Conditions

Now to Criteria.


~~Nat'l Standard (670) - Criteria

ASABE S612, Type 2 for Lighting

< Est. Baseline Use, Lighting (kWh/yr)

< Est. Energy Benefit (kWh/yr) *

CRI > o0, if Inspection area (performance)
> 50 lumen/watt (efficiency metric)

Use automated controls if warranted
(occupancy / daylight)

* aka ‘reduced energy use’ e
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= Natl({670)-Critenat ..)
Comply w/ certain ASAE EP344.3 items:
< Light Quality + Levels *

< Task Uniformity + Ratios *

Dispose per environmental laws & regulations
Follow safety protocols (humans & animals)

Comply with Codes - electrical / fire
& Etc.

State may adopt more stringent Criteria;

State may seek less restrictive Criteria.

* next, please ... ik
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~EP344.4 — Quality / Level, e.g.

Table 6 — Recommended illuminance levels for dairy livestock facilities
(RERC, 2009; MWPS, 2013; Leech and Person, 1993).

Work Area or Task llluminance (lux)
Parlour, pit and near udder 500
Parlour, stalls and return lanes 200
Parlour, holding area 100
Milk room, general 200
Milk room, washing 750-1,000
Dairy housing and feeding area 250

ASAE EP344.4 JAN2014

Copyright American Society of Agricultural and Biological Engineers

(one of several tables for varied enterprise types)

//

76
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 EP3444- Uniformit

Table 3 — Recommended lighting uniformity criteria for agricultural facilities
(Chastain et al., 1997 Ciolkosz et al, 2001)
Task Classification Maximum CV (%) Typical s/mh

Visually intensive (i.e., milking) 25 0.87
Handling of livestock and equipment 45 1.57
General low-intensity lighting ] 1.92
GGreenhouse highting, research facility 5 08
Greenhouse lighting commercial facility 10 1.0
Note: s/mh = luminaire spacing divided by mounting height above workplane

ASAE EP344.4 JAN2014

Copyright American Society of Agricultural and Biological Engineers

| Note (R2014 vs R2005):

|
: s/mh replaced s/Hp

CV = coefficient of variation; mh = Mnt Ht; s = spacing
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 Act4~—CiffsNotes™

Remember that States’ rule

< Conservation from the ground up.

Lighting (670) Criteria include:

< Analysis per ASABE S612, Type 2 for Lighting
< Follow Codes (elec / fire / environmental)

< > 50 lumen/W (all) & CRI > 70 (some areas)
< Portions of ASABE EP344.4

< Automated Controls, where appropriate.
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2014 Energy Webinars

Mar 20 Key NRCS Practices: Farmstead Energy, Lighting, and Building Envelope

May 22 Lighting Systems: Analysis, Performance, and Energy Conservation Opportunities
Jul 24 Energy Analysis: Who, What, When, Where, Why, and How?

Sep 18 Energy Upgrades: Steps to Implement Energy Conservation Opportunities

Mov 20 Poultry Operations: Broiler and Layer Energy Conservation Opportunities

Kip Pheil

" (503) 273-2437 (0)
" kenneth.pheil@por.usda.gov [~

= (503) 310-3037 (M)
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Benefits of Natural Light; Hells Canyon (2010)
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2014 Energy Webinars
Mar 20 Key NRCS Practices: Farmstead Energy, Lighting, and Building Envelope

May 22 Lighting Systems: Analysis, Performance, and Energy Conservation Opportunities
Jul 24 Energy Analysis: Who, What, When, Where, Why, and How?

Sep 18 Energy Upgrades: Steps to Implement Energy Conservation Opportunities
Mov 20 Poultry Operations: Broiler and Layer Energy Conservation Opportunities

Kip Pheil

" (503) 273-2437 (0)
" kenneth.pheil@por.usda.gov [~

= (503) 310-3037 (M)
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Benefits of Natural Light; Hells Canyon (2010)



Appendices

Conservation Practice Documents

< Steps to retrieve (670)

< CPPE * for (670)

< Statement of Work for (670)

How to find a State adopted CPS, e.g. (670)
ASABE S612 extracts

Elizabethan Play Structure - Act V

* Conservation Practices Physical Effects

82
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~ NRCSN

USDA

i Natural Resources Conservation Service

About NRCS |

P

United States Department of Agriculture £ { _}f

You are Here: Home / Technical Resources / Technical References [/ Conservation Practices

Browse By Audience

Careers |

Mational Centers | State Offices

| A-Zlndex | Advanced Search | Help

1oy e
Stay Connected ﬂ D o ﬁ | icke |

Conservation Practices

Technical Resources

Alphabetical Index
Conservation Planning

A-C, D-F, G-I, K-M, N-P, Q-R, S-T, U-Z

&)

Ecological Science

|

Natural Resources Assessment

Data, Maps & Analysis standard slhr::t.,' Job Sheet/
Tools & Applications National @ ik
) Conservation Practice Statement
Technical References Name (Units) (Code) Practice CPPE Implement. of Work [}Ei;fge::f"
Field Office Technical Guide (Date Issued) Template
(FOTG) PDF  Word . Require.
Overview

Frainaaring

[ e e

I WWW.NICS. usda.gov/wps/portal/nrcs/detailfull/national/technical/references/ i

i ?cid=nrcs143 026849

A - National Conservation Practice Standard


Presenter
Presentation Notes
Where to find National Conservation Practice Standards.


~ NRCSN

USDA : AboutNRCS | Careers | National Centers | State Offices
-'=‘_—-—""" Natural Resources Conservation Service ﬁa

United States Department of Agriculture !'.K‘

) u..,/’
m P Browse By Audience | A-ZIndex | Advanced Search | Help

You are Here: Home / Technical Resources / Technical References [/ Conservation Practices ﬂ n- Ellfz ﬁ e |
e, ———————— e = = SR CQIUECTED B e ol o e B

Cd

. . hY
/ Conservation Practices \\
Technical Resources I 1
| Alphabetical Index !
Conservation Planning I I
. . 1 - - - - . - : -
Ecological Science 1 A-C, D-F, G-I, K-M, N-B, Q-R, 5-T, U-Z :
Natural Resources Assessment : :
1 1
Data, Maps & Analysis 1 Info. 1
_— 1 Standard Sheet/ Job Sheet/ . !
Tools & Applications 1 National @ ok |
) I Conservation Practice Statement 1
Technical References : Name (Units) (Code) Practice CPPE Implement. of Work [}Ei;fge::f" :
Field Office Technical Guide 1 (Date Issued) ’ Template 1
1 PDF Wor i 1
(FOTG) ‘\ Overview Require. ,’
Fnainaaring
AN 7

N i o T ——— - -

zoom to this ..



/ng hting System ..

Rae N
I/ Conservation Practices \‘
' i
! Alphabetical Index :
I
I I
1 A-C, D-F, G-I, K-M, N-P, Q-R, 5-T, U-Z :
. I
i I
' i
I
Info. I
i Standard Sheet/ Job Sheet/ National H
I ationa
1 Network !
: : I
: Conservation Practice _ CPPE  Implement. Statement o e 1
I Name (Units) (Code) Practice of Work Di 1
I iagram |
I (Date Issued) Template 1
1 PDF Word . Req“ire_ :
\‘ Overview l
\ L1
\~§- _____________________________________________________________________ —f,
D e—
=
Lighting System Improvement SDF Doc BOF Doc POE

(670) (4/13)



* Lighting System ..

Conservation Practices

Alphabetical Index

A-C, D-F, G-I, K-M, N-P, Q-R, 5-T, U-Z

Info. D
Sheet/ National
. . MNetwork
CﬂﬂSEI’UEtI_ﬂIH Practice . CPPE Implement. Statement Effects
Name (Units) (Code) Practice of Work Diagram
(Date Issued) Template
PDF Word . Require.
Overview
D e—
=
e (TTTTTTTTT ") (- \ (77T N 3
Lighting System Improvement I 1 1 | I I
(670) (4/13) | PDF DOC | ! PDF : ! Doc : | PDF :
‘ _________ -' ‘-----/ ‘ _____ V4 ‘ _____ V4

Four linked documents ...
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Soil Erosion

Effect Rationale
Soil Erosion - Sheet and Rill Erosion 0 Not Applicable
Soil Erosion - Wind Erosion 0 Not Applicable

i

4

CPPE Practice Effecis: 0 No Effect

5 Substantial Improvement -1 Slight Worsening

4 Moderate to Substantial Inprovement -2 Slight to Moderate Worsening

3 Moderate Improvement -3 Moderate Worsening

2 Slight to Moderate Improvement -4 Moderate to Substantial Worsening

1 Slight Improvement -5 Substantial Worsening

A - Conservation Practices Physical Effects


Presenter
Presentation Notes
CPPE provides an approximate guide to typical results from use of any CPS on the resource concerns.

NRCS Resource Concerns fall in these broad categories:

Soil
Water
Air
Plants
Animals
Energy

Lighting system upgrades, done per CPS, typically have minimal impact on other resource concerns.


United States Department of Agriculture Natural Resources Conservatior
STATEMENT OF WORK
Lighting System Improvement (670)
National Template

[These deliverables apply to this individual practice. For other planned practice deliverable
specific Statements of Work.

DESIGN

Deliverables:

1. Design documents that demonstrate criteria in NRCS practice standard have been met a
planned and applied practices
a. Practice purpose(s) as identified in the conservation plan.
b. List of required permits to be obtained by the client and regulations to be met
c. List of facilitating practices
d. Practice standard criteria-related computations and analyses to develop plans ar
including but not limited to:

<>
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Find a State
m—— Q

About 31,900 results (0.40 seconds)

Field Office Technical Guide (FOTG) | NRCS

www _nres usda. gov/. fefotg = MNatural Resources Conservation Service

Field Office Technical Guide (FOTG) What is FOTG? Technical guides are the
primary scientific references for NRCS. They contain technical information about .. .

Field Office Technical Guide (FOTG)

What is FOTG?

Technical guides are the primag=tcientific references for NRCS.

[

Go to Your State's FOTG




Unied States Department of Agricallure

\Q)NRCS Natural Resources

May 20 Tues  (Close | Contact | Help | Login

Click On Your State

FOTG

Select
the ma

90



State Lighting

Click On Your State FOTG County
| Locator

Select your State
of interest by
clicking the map to
the left.

.Select PA,
'Select Applicable County (usu. same result)
-Select Section |V .



Presenter
Presentation Notes
As home to PSU, I selected Centre County.


State Lighting

AFOTG
‘A Sectionlv -
& Table Of Contents
DCDHSEWEHDH Practices
DEnhancement Activities
CJCRP Job Sheets

DTDDIS
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AFOTG
‘2 sectonlv -
& Table Of Contents
DCDT‘I servation Practices
DEnhancemen'ﬂ ctivities
CICRP Job Shess
IllTr:n:rIs

I

o

(JLand Reconstruction,
. Currently Mined Land (AC)

. Improvement (670) i
t{ocH-net-Araterway-of Outlet
. (FT) (468)

State Lighting
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State Lighting

AFOTG
‘2 sectionlV ~
& Table Of Contents
DCDT‘I servation Practices
IllEnhancemen'ﬂ clivities
CICRP Job Shess

IllTr:n:rIs

(JLand Reconstruction,
. Currently Mined Land (AC)

. Improvement (670)
t{ocH-net-Araterway-of Outlet
. (FT) (468) |

Improvement (670)
Construction
Specification
FilLighting System
Improvement (670)
Design & Check Data
Requirements
FlLighting System
Improvement (670)
Instructions for Use of
Spec.,

FlLighting System
Improvement (670)
Standard

FLighting System
Improvement (670)

Statement of Work
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State Lighting

AFOTG
‘2 sectionlV ~
& Table Of Contents
DCDT‘ISEWEHDH Practices
DEnhancemEH'ﬂctivities
CICRP Job Shess

IllTr:n:rIs

I

i

(JLand Reconstruction,

.~ Currently Mined Land (AC)
(544) ®®®
- (CLighting System ®®

. Improvement (670)

" [(Lined waterway or Outlet

(FT) (468) |

Improvement (670)
Construction

Specification
FilLighting System
Improvement (670)
Design & Check Data
Requirements
FlLighting System
Improvement (670)
Instructions for Use of

FlLighting System

Improvement (670)

X Standard
"Eﬂ[TgﬁtTn'j Sysiem
Improvement (670)
Statement of Work

[
|
|
1

\-——-———l

s’
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" State Standard (pdf)

PAB70 - 1

CONSERVATION PRACTICE STANDARD

LIGHTING SYSTEM IMPROVEMENT

(No.)
CODE 670
Pennsylvania April 2014
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ASABE S612 ...

3.9 Type 1 Audit: An evaluation and report of farm enierpnseenergy
use that considers, at a minimum, the major activities highlighted in Table

1, as applicable. A Type 1 Audlt Is not reql.nred tﬂ address individual
cnmp::rnents N

———————————————————————————————————————

----------------------------------------

components .|n Table 1, as applicable.”

PLL TN

Lo 74
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(As seen in March 20, 2014 Key NRCS Energy Practices webinar.)


FE A AEsin

5 Assessment and Recommendations

————————————————————

-------------------------------------------
-------------------------------

------------------------------------------------

Interpret as:
5.2 — Purchased units (kWh, gallon, therm)

5.3.2 — Show Your Work
(8™ grade algebra, science lab, etc.)
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Presentation Notes
Note that few users will readily understand or recognize either the Joule or Btu (British Thermal Unit).

(As seen in March 20, 2014 Key NRCS Energy Practices webinar.)
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-~ The Elizabethan Structure "

Act I - Introduction (Exposition)
Act II - Rising Action

Act III - Climax

Act IV - Falling Action

may ... contain a final moment of suspense,

... one or more possible outcomes are in doubt

until the Resolution

————————————————————————————————————————————————————————————————————————

K- Joshua Patrick: 'S'ﬁék'ééb'éé'ré“"s' Five KcT'STFﬁE:'tUFe' = 99
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Joshua Patrick » Books, Literature, and Writing
by GoForTheJuggler
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